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INTENDED LEARNING OBJECTIVES (ILO) © | 


:By the end of this lecture the student will be able to 


1. Describe the histological structure of the aorta, medium- 
sized artery, arteriole, metarteriole and arteriovenous 
shunts. 


2. Correlate the histological structure of the aorta, medium- 
sized artery, arteriole, metarteriole and arteriovenous 
shunts to their functions. 


3. Interpret the altered microscopic structure of arteries in 
different diceacec 


Key points of this lecture @ | 


. General histological structure of the blood vessels. 

. Histological structure of aorta as an example of large elastic 
artery & its clinical correlation. 

. Histological structure of medium-sized arteries and its 
clinical correlation. 

. Histological structure of arterioles and metarterioles. 


The vascular system 


- It is a circuit which distributes 
blood to and from all organs and 
tissues. 


Arteries 
Transport Capillaries 
blood away Thin walled 
from the heart vessels, site of 
exchange of 
aap gases, nutrients, 
peu neoa waste products 


PAT and hormones 


Generally, the wall of blood 
vessels is composed of three 
concentric layers: 


Tunica Intima: 
Innermost layer that faces the 
lumen. 

Tunica Media: 

Middle layer, most prominent in 
arteries. 

Tunica Adven 
Outermost layer, prominent in 
veins. 


Tunica Intima @ | 


Composed of the following structures: 

A- Endoth m: 

- Simple squamous epithelium resting 
on basal lamina. 

- Provides smooth surface for blood 
flow. 

B - Subendothe! CT: 

Loose CT- few smooth muscle fibers - 

elastic fibers. 

C- Internal elastic lamina: 

- Fenestrated sheet of elastin. 

To allow diffusion of substances to SAAN 

deeper layers. COPES 


Tunica Media © 


Composed of: 
- Smooth muscles: concentric 


layers of smooth m.fs. (No 
fibroblasts) 


- Elastic fibers - collagen type III 


(reticular fs) 


- External elastic lamina (EEL): 
Fenestrated sheet of elastin that _ 
Separates T. media from T." ==» "= na aa 


Tunica Adventitia (2) 


Endothelium H&E 


- Composed oi 
-Fibro-elastic CT: fibroblasts- 


collagen | and elastic fibers. 


-Vasa vasorum: arteries that 
enter the vessel wall and branch 
to supply adventitia & T. media 
with oxygen and nutrients. 

-More numerous in veins (as 
they contain deoxygenated 
blood) 


Nervi» vasorum (Nervi, 


Quiz @ | 


List the layers of a blood vessel in order, 
and enumerate their constituents 


Tunica intima Tunica media Tunica adventitia 
1- Endothelium. 1-Smooth muscle fibers. -Fibroelastic c.t. 
2- Subendothelial c.t. 2- Elastic fibers. 2- Vasa vasorum 


3- IEL 3- EEL 3- Nervi vascularis 


Arteries e| 


Arteries are classified into 3 major types: 


1- Elastic (conducting) arteries. (Transmit blood to smaller 
arteries). 

2- Muscular (distributing or medium sized) arteries. 
(Transmit blood to organs). 


3- Arterioles. (Transmit blood within the organ). 


Elastic arteries (Conducting arteries}® | 


Examples: Aorta, and pulmonary artery and their large 
branches. 


Structure: 
- Wide lumen, thick wall 
- Formed of the three tunicae: 

T. Intima: T. Media: 
A- Endothelium: -Thickest layer. 
simple squamous cells of: 


with tight J. -50 fenestrated elastic T. 

B- Subendothelial sheets. aten 
cT (main constituent) 

C- Internalelastic ái Smooth „muscle cells: -Thin layer. 


Elastic arteries © 
Side 88, elastic artery (aorta), (10x ob}) 


1- Conducting blood away from the heart. 
,2--Minimize changes in pressure during systole and diastole. How? 


Clinical correlation 


Aneurysm 
A sac like dilatation of the arterial wall 
resulting from weakness of the vessel wall, and 
is usually age-related (at sites of atheromatous 
plaques, or due to gene mutation in fibrillin of 
elastic fibe! 


Muscular arteries (Distributing, medium- 
sized arteries) 
Examples: Femoral, ulnar, radial arteries.. 


Structure: Narrow lumen, thick wall 
Formed of the three tunicae: 


T. Intima: 
A- Endothelium: 
simple squamous 
cells with tight J. 
B- Subendothelial 


(Main 
cT constituent) 


T. Media: 
- Smooth muscle cells. 


C- Prominent 
o er 


-Thin layer. 


PEI SF E 


Muscular arteries 


Functio 
-n blood flow to different parts of the body. 


N.B: The smooth muscles in the media are supplied with and under 
\control.of autonomic nervous system, 


Clinical correlation @ | 
Atheroscler 


- It is a thickening and 
hardening of both elastic and 
large muscular arteries. 


- The initial event resulting from 
high circulating levels of LDL is 
damage of arterial " 
endothelium. 


- Leads to formation of 
atherosclerotic plaques 
containing lipid-fited: 


Arterioles 
- Lumen diameter less than 0.1 mm. 
- Structure: Narrow lumen, thin wall 


` Tinti 


A- Endoth T. Media: 

simple squamous -Thin layer. x 2 
cells with tight J. B- - Formed of 2-3 layers miS S2 
Thin of smooth muste reas, 
Subendothelial CT cells in arge T. Adventitia 
C- Internal elastic arterioles Very thin layer. 


lamina; present only -No EEL See before 
Regwate Bion flow to the capillary bed....major 


determinant of diastolic blood pressure (Muscle tone normally keeps 
arterioles partially closed, resisting blood flow) 
* Dilation of the arterioles decreases diastolic blood pressure, while constriction of the 


Metarterioles @ | 


Cosh 


- These are small arterioles that supply 
blood directly to capillary beds. 


- Inthe tunica media; there are 
separated smooth muscle cells, each 
act as a sphincter (precapillary 
sphincter) — control blood flow to 
the capillaries. 


Alternative microvascular pathways (3) ] 


1 - The portal syste 2- Arterio-venous 


anastomosis 
(A-V- Shunts) 

* 2 successive * Direct connections 
capillary beds between arterioles 
separated bya and venules, 
portal vein. bypassing the 


+ RRRHAOURSH skin of 


“ior delivery ot fingertips and nose 


hormones or 


nutrients. * Thermoregulation at 


the body surface 


¢ In liver. pituitary 


Summary © ) 

Metarteriole| Arteriole Muscular | Elastic artery 
artery 
-Endothelium -Endothelium -Endothelium -Endothelium 
Nery thin Thin -Subendothelial -Subendothelial c.t. 
subendothelial Subendothelial c.t. with smooth 
ct. ct. Thick IEL muscles 
-IEL 

-Separated |-2-3 layersof | -Numerous -Numerous L 
individual smooth muscle smooth muscle fenestrated elastic | Media 


smooth muscle 
cells. 


cells 


cells 
-Elastic fibers 


sheets (lamellae). 
- Smooth muscle 


(precapillary Thick EEL cells 
sphincter) -EEL 
Sparse loose -very thin -Relatively -Thin fibroelastic 
cT thick layer. 

r fibroelastic, -Vasa vasorum 


laver. 


Question 1 © | 


In which blood vessel the Internal elastic lamina is 
prominent ? 

A. Elastic arteries 

B. Distributing arteries 

C. Medium-sized veins 

D. Metarterioles 


Question 2 @ | 


Which blood vessel contains thick media with prominent 
fenestrated elastic membranes ? 


A. 


Muscular artery 


B. Inferior vena cava 
C. 
D. Continuous capillary 


Aorta 


Suggested textbooks (>) 


1- Junqueira‘s Basic Histology; Text and Atlas. 14" edition 
2016, pp: 219-223. 


2- Histology atlas and test: Michael H. Ross and Wojciech 
Pawlina, 7 edition, 2015, pp: 411-422 
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